The objective of this study was to understand the role of marketing, from research to commercialization of technologies in Brazilian public universities. To that end, an online survey was conducted, involving 236 academicians associated with in Brazilian public universities. The data obtained were subjected to exploratory factor analysis and descriptive statistics. The results revealed the low utilization of proactive market analyses in Brazilian public universities, as well as the limited integration of marketing through interaction with companies. The strategic orientation prevalent in BPUs was geared to technology, at the expense of relationships with society and the market. An entrepreneurial orientation was not observed. The actions to promote or encourage the transfer of Brazilian public universities technologies to the market proved timid. Finally, there were several obstacles to the implementation of marketing in Brazilian public universities, characterizing the so called marketing myopia.
Introduction
Universities have their roles to support teaching, research, and extension. However, the current rapid technological advancement has increased the demand for universities to collaborate to economic progress by utilizing technical and scientific skills to develop technologies that generate value for society when transformed into innovation. Thus, universities seek to convert their role from generators and accumulators of knowledge, distant from society, to knowledge centers with a prominent function in the Brazilian National Systems of Innovation (NSI) (Calderon-Martinez & Garcia-Quevedo, 2013; Marozau, Guerrero, & Urbano, 2016) . The NSI includes public and private institutions that interact and form a network for scientific and technological development in the country, which is achieved through innovations (Pereira, Franco, Santos, & Vieira, 2015) .
In this direction, an important milestone was the Bayh-Dole Act that was passed in the United States (US) in 1980. It led to increase American commercialization of science and other forms of university technology transfer, which influenced the introduction of similar laws in other countries. An increase in university patenting, licensing, and forming spinoff/startup companies also began to be observed in many other countries (Siegel & Wright, 2015) .
In turn, Brazil has adopted legislation on the intellectual property assigned to universities, inspired by the US model. However, its universities are just beginning the work of intellectual protection and commercialization of technologies, which has a long way to go to be fully realized (Sousa, Veroneze, Zambalde, & Bermejo, 2015; Stal & Fujino, 2016) . Thus, in the Brazilian context, there is the challenge of transforming science into technology that reaches markets because universities are normally responsible for research but do not always have the same capacity for the development of marketable inventions. After all, there are several paths and barriers in the industrial process or any other means of commercial application, from the discovery or scientific development of a particular technology until the product reaches the shop shelves (Siegel, Waldman, & Link, 2003; Stal & Fujino, 2016) .
This situation suggests that universities should expand their relationships and practices, as well as allow their professors, researchers, and academicians alternative forms of professional performance to meet the needs and desires of society and public and private organizations (Payumo et al., 2012; Sousa et al., 2015; Veroneze, 2016) . From the perspective of marketing in Brazilian public universities, it can be a problem for the already developed technology to become an innovation. The reason is that the goal of knowing and understanding customers so that the product meets their needs and sells by itself may have been ignored since the early stages of research (Lee, 2013; Mohr & Sarin, 2009) . In his classic article that suggests the myopia of marketing in companies, Levitt warns "the marketing effort is still viewed as a necessary consequence of the product -not vice versa, as it should be" (2004, p. 144) . Thus, it becomes necessary to understand the perceptions of the researchers and/or professors in Brazilian public universities regarding marketing and their potential contributions to the process of innovation, development, and commercialization of technologies (Sousa et al., 2015; Veroneze, 2016; Veroneze, Zambalde, Sousa, & Rennó, 2017) .
It is believed that marketing must contribute to perceptions and actions on the complexities of the market and of society in general for the development of technologies in public universities (Smith, Drumwright, & Gentile, 2010; Veroneze et al., 2017; Wirtz, Tuzovic, Sven, & Kuppelwieser, 2014) . Thus, this work's general aim was to understand the role of marketing, from research to commercialization of technologies in Brazilian public universities. In this context, this study's specific aims were as follows:
1. Investigate the existence of proactive market analysis in the context of applied research. 2. Check the integration of marketing, from research until the commercialization of technologies. 3. Identify the presence of a strategic orientation of marketing in the development of applied research. 4. Identify the marketing practices used to promote the commercialization of the developed technologies. 5. Know the obstacles faced by marketing from the survey until the commercialization of technologies.
To meet the proposed objectives, a survey was conducted that included the application of a framework, based on a literature review (Bodlaj, 2010; Bouncken, Plüschke, Pesch, & Kraus, 2016; Coviello, Brodie, Danaher, & Johnston, 2002; Jeong, Pae, & Zhou, 2006; Kaymaz & Eryiğit, 2011; Kerr & Patti, 2015; Klein, Haan, & Goldberg, 2010; Malvezzi, Zambalde, & Rezende, 2014; Matsuno, Zhu, & Rice, 2014; Mu, 2015; Nabi & Liñán, 2013; Siegel et al., 2003) . Such a framework comprised the following factors:
1. proactive market analysis (market sensing); 2. marketing-research integration by means of: a) organizations external to universities and b) technological innovation centers (TICs);
1. strategic orientation of marketing in research, involving:
) consumers/citizens, and e) entrepreneurs;
1. contemporary marketing practices; and 2. obstacles to marketing, from research until the technologies' commercialization.
This paper is structured as follows. It presents the introduction, followed by the theoretical foundation, which deals with the evolution of marketing, the expansion of its role to serve the interests of society as a whole, and the need for its application in the context of universities, in addition to the framework that guided the research. Next, the methodological procedures and the research results are discussed. The concluding section covers the final considerations, academic and managerial implications, research limitations, and suggestions for future research.
Theoretical background
This section explains the evolution of the concepts of marketing and its relationship with the current demand for universities' greater contributions to innovation. The framework that guided the development of the research is also presented.
Marketing, society, and universities
Since its origins, marketing has been characterized as an area of knowledge that seeks to monitor society's progress and problems, constantly re-examining its focus, techniques, and targets (Kotler, 1972) .
Thus, the American Marketing Association's definition of current marketing attempts to capture its broader nature: "Marketing is the activity, set of institutions, and processes for creating, communicating, delivering, and exchanging offerings that have value for customers, clients, partners, and society at large" (2015) . Therefore, the essence of marketing-to interact with customers and meet their needs and those of society in general-has evolved together with its concept, since the endeavors originate from the pursuit to meet customers' needs and desires (Levitt, 2004; Smith et al., 2010) . In this direction, Levitt (2004) argues that the industry must be developed from the customers' needs, offering products and/or services capable of satisfying them. Only from there should other concerns arise, such as research and development, the production process, and sales.
In this way, the myopia of marketing is possibly the idea of more influential marketing since its publication, being a true watershed between the approach of production/sales and the orientation of marketing (Baker, 2003; Smith et al., 2010) . Since then, a lot of professionals and organizations have succeeded in focusing on consumers' needs. However, researchers should look for a new type of marketing myopia in today's business environment, that is, the lack of vision for a broad social context in decision making (Smith et al., 2010) . In this regard, the role of universities in the NSI began to require an understanding of the possible contributions of marketing, from research to commercialization of technologies (Malvezzi & Zambalde, 2013; Malvezzi et al., 2014; Sousa et al., 2015; Veroneze et al., 2017) .
In universities, marketing can contribute to catalyzing innovations from the overflow of scientific knowledge in various ways, such as licensing patents and forming startups or spinoffs, in line with the real needs of the markets and society (Hsu, Shen, Yuan, & Chou, 2015; Sousa et al., 2015; Veroneze et al., 2017; Wirtz et al., 2014) .
Proposed framework and its principles
This study's proposed framework for application in Brazilian public universities is based on the theoretical review of the role of marketing, from research to commercialization of technologies (Bodlaj, 2010; Bouncken et al., 2016; Coviello et al., 2002; Jeong et al., 2006; Kaymaz & Eryiğit, 2011; Kerr & Patti, 2015; Malvezzi et al., 2014; Matsuno et al., 2014; Mu, 2015; Nabi & Liñán, 2013; Siegel et al., 2003) , as presented in Figure 1 . The proposed framework is based on the premise that the university is an integral part of society and points to the imperative of understanding its needs, through marketing, for the development of appropriate solutions, despite the possible obstacles. The framework's first component is (1) proactive market analysis (market sensing) (Bodlaj, 2010; Mu, 2015) since market orientation is the heart of modern marketing and can decisively contribute to business performance (Gummesson, 1991; Narver & Slater, 1990) . The guidance for the market highlights the importance of customers and external information in creating value for customers and developing competitive advantages for organizations. Thus, the superior performance of an organization comes from its ability to detect, define, and manage customers' expectations for the delivery of superior value to them (Mu, 2015) .
If a university does not understand the needs and desires of society and/or the markets, the development of technologies may result in failure in their commercialization, unnecessary costs of intellectual protection of products that will have no market demand, and therefore, a delay in the economic development of a country (Bodlaj, 2012; Veroneze, 2016; Veroneze et al., 2017) . A relevant concept presented in the literature is market sensing, which is a marketing capability that enables an organization to forecast and act on trends, signs, and events that may indicate changes in consumers' needs and market settings (Baker, 2003; Mu, 2015; Mu & Di Benedetto, 2011) .
It seems natural for universities to make use of market sensing. It would enable universities to anticipate the evolution of markets and their emerging opportunities for the development of technologies from a long-term perspective-based on information obtained from their complex business ecosystems-or of society as a whole (Mu, 2015; Mu & Di Benedetto, 2011; Sousa et al., 2015) . On the other hand, marketing integration to obtain knowledge about the market, from the research until the commercialization of technologies, can occur in an indirect form in universities, but it can be triggered by means of partnerships with companies and/or the TICs' operations.
The framework's second component is (2) marketing-research integration by means of relationships or partnerships with businesses and the TICs' operations (Kerr & Patti; Matsuno et al., 2014) , through which the role of marketing can be put into practice in the context of universities. This is because business partnerships can be effective for the marketing feasibility of technologies developed in universities. On the other hand, as structures specializing in the intellectual property protection and transfer of knowledge from universities, the TICs should also acquire marketing skills to fulfill their mission effectively (Hsu et al., 2015; Stal & Fujino, 2016; Veroneze et al., 2017; Weckowska, 2015) .
In this sense, a relevant concept is science-to-business, which goes beyond the traditional view of the protection and commercialization of technologies developed by universities. It deals with the identification of potential users and customers, attempting an early anticipation of the potential applications and benefits of scientific research results in market terms (Boehm & Hogan, 2013; Kliewe, Baaken, & Kesting, 2012) .
The adoption of conceptual assumptions of marketing in research and development, for the purpose of generating new technologies, allows the projects developed by universities to align better with society's demands and market opportunities (Becker & Lillemark, 2006; Griffin & Hauser, 1996; Matsuno et al., 2014) . The integration of marketing and research has the goal of increasing the probability of success of new products in the market. This can occur through joint responsibility in defining the aims and priorities of the research and development of new products, enhancing existing products, and understanding consumers and cooperative activities (Becker & Lillemark, 2006; Griffin & Hauser, 1996) . With marketing knowledge permeating universities, from research to commercialization of technologies, some kind of strategic marketing orientation is expected to guide technology development.
The third component of the proposed framework is (3) strategic marketing orientation, entailing the strategic guidelines that direct and influence the activities of all organizations, either explicit or implicit, aiming at viability and performance. After all, strategic guidance directs the support for and the allocation of resources in organizations, referring to a lasting direction of thought that leads to action (Hakala, 2011; Jeong et al., 2006) . The strategic marketing orientation proposal seeks to identify specific guidance in the development of technologies in universities, involving: a) consumers/citizens, b) technology, and c) entrepreneurs (Bouncken et al., 2016; Jeong et al., 2006; Nabi & Liñán, 2013) .
The consumer/citizen orientation focuses on the desires, needs, and interests of this sector. In turn, the technology orientation indicates an organization's tendency or desire to bring innovations to the market, comprising products, processes, or services. The entrepreneurial orientation concentrates on changing and shaping the environment, exploring the opportunities available for people and organizations, applying new and creative ideas with the potential to cause changes in the market, acting proactively, and anticipating future demands (Bouncken et al., 2016; Hakala, 2011) . It is believed that as the marketing orientation starts to integrate the research in universities, the marketing practices will be aligned strategically for success in the commercialization of technologies.
Thus, the fourth component of the framework is characterized as the set of (4) contemporary marketing practices because it also seeks to understand the type of marketing practice used in universities in relation to the commercialization of technologies originating from research. This element is based on the vision of Brodie and Coviello (2008) , Coviello and colleagues (2002) , and Coviello, Brodie, and Munro (1997) , who classify contemporary marketing practices into two broad perspectives, divided into four types of marketing: 1) transactional marketing (a. transactions marketing) and 2) relational marketing (b. database marketing, c. interactive marketing, and d. network marketing). The purpose is to classify the tendency for each practice in the Brazilian universities identified in the literature (Malvezzi & Zambalde, 2013; Malvezzi et al., 2014; Veroneze, 2016) , in line with contemporary marketing practices (Brodie & Coviello, 2008; Coviello et al., 2002; Coviello et al., 1997) .
On the other hand, there are countless challenges and obstacles to marketing in this context. Therefore, the fifth and last component of the framework is proposed as (5) obstacles to marketing, from research until the commercialization of technologies in the universities (Kaymaz & Eryiğit, 2011; Klein et al., 2010; Nabi & Liñán, 2013; Siegel et al., 2003) .
Method
To meet the overall objective of understanding the role of marketing, from research to commercialization of technologies in Brazilian public universities, a descriptive-like research was carried out by means of a survey. Such research counted on self-reporting electronic spreadsheets, which were made available on the internet for academicians involved in projects involving research, development, and commercialization of technologies affiliated with several Brazilian public universities. Specifically, the following were included in the sample:
(1) professors, researchers, and students in Brazilian public universities who were identified as inventors of patents filed by the National Institute of Intellectual Property (Instituto Nacional da Propriedade Industrial, INPI), for which universities are defined as depositors; (2) professors and leaders of research groups who are active in the Directory of Research Groups of the National Council for Scientific and Technological Development (Conselho Nacional de Desenvolvimento Científico e Tecnológico, CNPq) and deal with the theme of innovation; and (3) officers and employees of TICs in Brazilian public universities. To describe the role of marketing in a structured way, we opted to develop a quantitative and descriptive research (Malhotra, Rocha, Laudisio, Altheman, & Borges, 2005) .
As mentioned, the field survey was conducted online using the SurveyMonkey ® tool, between November 2016 and January 2017. The respondents were sent an email invitation to participate in the research. The database for the recruited sample was generated from internet searches, comprising 3,173 faculty members, researchers, and graduate students from Brazilian public universities. In total, 303 questionnaires were filled in and returned; however, after excluding those that were incomplete or inappropriately filled in, the final sample was reduced to 236 completed questionnaires, which were used in the analysis.
Taking into account the framework proposed in Figure 1 , the instrument for the data collection consisted of 26 indicators, including the following factors: (1) proactive market analysis (market sensing), (2) marketing-research integration (external organizations and TICs), and (3) strategic marketing orientation (entrepreneurial, consumer/ citizen, and technology). Additionally, 14 questions were included that formed the block on (4) marketing practices in universities and 19 other issues, corresponding to the possible (5) obstacles to marketing for the interactions among the universities, markets, and society for the development and commercialization of technologies.
In these first five blocks, responses indicating agreement or disagreement on a five-point scale were used, from 1 = "strongly disagree" to 5 = "completely agree. " As Antonialli, Antonialli, and Antonialli recommend (2017) , this method assumed the ordinal scale of agreement or disagreement to be by intervals. The last block comprised 11 questions about the respondents' profiles.
The data were analyzed by means of basic descriptive statistics, such as frequency distributions, averages, standard deviations and tables crossing, as well as exploratory factorial analysis (EFA). The EFA allowed synthesizing the research variables in a smaller set of common latent dimensions, called factors. For the extraction of the fac- tors, the method of principal components was used, and the rotation used was the Varimax (Hair Jr., Anderson, Tatham, & Black, 2005) . The constitution of the factors contributed to understanding the marketing role, from the research until the commercialization of technologies in Brazilian public universities, by also allowing the evaluation of the degree of its application in this context.
Results and Analyzes
The sample comprised respondents representing 48 academic fields and 57 Brazilian public universities. Table 1 presents the profiles of the sample, plus the details of the respondents with or without patents filed (under review or already granted). Overall, 236 valid questionnaires were obtained, considering that due to some issues about the respondents' profiles (e.g., privacy or confidentiality), several questions were allowed to be unanswered. The main characteristics are discussed next.
The majority of the respondents comprised doctors with patents (69.49%), followed by doctors without patents (14.41%) and master's students with patents (6.78% 
Factors related to marketing, from research until commercialization of technologies in Brazilian public universities
To achieve the first three specific goals of this study (check the existence of proactive market analysis in the research context, verify the existence of marketing integration, and identify the presence of a strategic orientation of marketing in the development of applied research in Brazilian public universities, from the research until the commercialization of technologies), EFA was used. In such factorial analysis, 26 variables of the scales proposed were used, which generated an average of 9.08 respondents per variable (263÷26), slightly below the ideal proportion of ten respondents per variable suggested by Hair Jr. and colleagues (2005) . The Kaiser-Meyer-Olkin (KMO) test result was 0.904, a value within the excellence zone of sampling adequacy (Field, 2009) . In turn, the result of Bartlett's test of sphericity was significant (Sig. 0.000), corroborating the use of EFA.
Six factors were extracted (Table 2) , with a total explained variance of 73.082%. Cronbach's alpha value for the totality of the variables was 0.941, indicating coherence in the respondents' answers (Field, 2009) . Table 2 also verifies the general view of the answers to each factor, allowing visualization of the discordance or concordance factor regarding the affirmative presented. Given that the scale ranges from 1 = total discordance to 5 = total concordance, the value of three (3) indicates an average point between the extremes. The first factor extracted comprised the originally proposed five variables, adapted from the works of Mu (2015) and Bodlaj (2010) Thus, the proactive market analysis (market sensing) had an average of 2.87, lying mainly in the area of disagreement regarding its existence in Brazilian public universities. This finding demonstrates the dissonance among the fundamental precepts of marketing and the development of technology in Brazilian public universities, highlighting these institutions' inability to anticipate and act on trends, signs, and events that permeate the evolution of the needs of the markets and society (Mu, 2015; Mu & Di Benedetto, 2011) .
The second factor extracted, composed of five variables, was entitled as marketing-research integration (external organizations). This factor originated from the scales proposed by Matsuno and colleagues (2014) and Kerr and Patti (2015) , and refers to the understanding that marketing may be present in universities, through research, interactions with organizations (companies, hospitals, cooperatives, etc.) and increasing accessibility to the needs, desires and demands of the market / society. The average number of responses to this factor (2.88) was in the area of disagreement, demonstrating the respondents' tendency to disagree about the existence of marketing-research integration by means of interaction with various organizations. This result demonstrates that academicians from Brazilian public universities still do not understand the importance of greater interaction with organizations in the various sectors of the economy to develop technological research that meets the needs and demands of business and society as a whole. This situation reinforces the need for the stimulation of the university-industry interaction in Brazil, as well as the development of a share of science with a business focus, which can be a viable path for the university researchers who are more apt for a marketable interaction (Boehm & Hogan, 2013; Ismail, Nor, & Sidek, 2015; Kliewe et al., 2012; Stal & Fujino, 2016) .
The third factor extracted, marketing-research integration (TICs), aimed to verify if the role of marketing in research can be performed in universities through the interaction between the TICs and the researchers/research groups, for the purpose of understanding and meeting the needs, wants, and demands of the market and/or society as a whole. The proposed scale comprised four variables and was adapted from the work of Matsuno and colleagues (2014) .
The overall average of the responses to the third factor was 3.03, in the area of neutrality (neither agree nor disagree) but with a slight tendency to agreement. This shows that the TICs can offer a natural path for the adoption of marketing, from research until the commercialization of technologies in Brazilian universities. However, in their patenting, the TICs still seemed focused on intellectual protection of existing technologies, acting more bureaucratically than mercadologically (Stal & Fujino, 2016; Veroneze, 2016; Veroneze et al., 2017) . The last three factors extracted concerned the type of strategic marketing orientation (consumer/citizen, technology, and entrepreneurial), observed in Brazilian public universities, for technologies originating from the body of research. The questions were adapted from the works of Bouncken and colleagues (2016) , Jeong and colleagues (2006) , and Nabi and Liñán (2013) .
The consumer/citizen orientation comprised four variables, and the overall average of the responses was 2.88, within the area of disagreement with the statements presented. This finding shows that consumers' desires and needs in the markets, as well as those of citizens in general, are not considered so widely in Brazilian public universities. This confirms that interaction with markets has not naturally occurred in the academic environment (Siegel, Waldman, Atwater, & Link, 2004) , setting aside the focus on the consumer/citizen in the body of research developed in the context of Brazilian public universities, which seems inconsistent with the role demanded of such institutions in current times (Calderon-Martinez & Garcia-Quevedo, 2013; Marozau et al., 2016) .
In turn, the entrepreneurial orientation showed the lowest mean score among all the factors covered in this study (2.27), demonstrating the scant attention and stimulus to entrepreneurship occurring in the environment of research in Brazilian public universities. Such a situation weakens the marketing role and obstructs an alternative in order for determinate technologies to obtain success in the markets, through formation of university spinoffs/startups (Payumo et al., 2012) .
Finally, among all the factors included in this study, the technology orientation presented the highest average score of responses (3.29). Despite being next to the neutrality zone, some tendency to agreement was shown, compared with the other dimensions presented. Such a situation, associated with the TICs' typical focus on intellectual protection, contributes to a distorted vision of the market, generating a wrong sense of value of the technologies produced in universities. This is because such a vision prioritizes the generation of patents, which naturally incurs costs but does not always obtain the desired market success (Hall, Matos, Bachor, & Downey, 2014; Mohr & Sarin, 2009 ).
Marketing practices used to promote the technologies' commercialization
To attain the fourth specific objective of this work (to identify the marketing practices used to promote commercialization of the technologies developed in the context of Brazilian public universities), a relationship was developed among 14 variables. The respondents were instructed to indicate their degree of agreement or disagreement with the statements on a five-point scale, ranging from 1 = "never" to 5 = "very often. " Table 3 presents the results, listed in the order of agreement by the respondents. The marketing practice that received the highest score involved "technical fairs and events, " with an average of 3.40, followed by "specialized journals" (3.31) and "journalistic reports in newspapers/radio/ TV" (3.02). Considering the contemporary marketing practices proposed by Coviello and colleagues (2002) , it is verified that in a relatively weak way, the three best practices highlighted by the respondents tend to be transactional. Among these, the most prominent-the exposure of technologies in "technical fairs and events"-as well as the transactional aspects, could be considered interactive, by allowing the beginning of an interaction between universities/TICs and companies/entrepreneurs willing to license technologies or expand relationships for future research.
On the other hand, the practice of creating a marketing plan for each technology, allowing the identification of specific strategies to enhance the results of the technology transfer/marketing, exhibited the lowest overall average of the responses (2.04). Additionally, 43 people were unable to respond to this question, demonstrating their ignorance about the potential contributions of developing marketing plans for the commercialization of each technology.
The development of technologies through "partnerships [...]" had an overall average response of 2.96; however, 38 scholars did not know how to answer the question. This confirms Stal and Fujino's (2016) considerations regarding the non-verification of an improvement in cooperation between universities and companies in Brazil over the last decades.
Overall, this study's participants perceive that the universities' marketing practices that aim to promote the commercialization of technologies that are developed based on academic research are quite limited. Thus, they understand that not even the developed technologies have received due attention so that they could fulfill the needs, desires, and demands of society and/or the market (Calderon-Martinez & Garcia-Quevedo, 2013; Marozau et al., 2016; Siegel & Wright, 2015; Stal & Fujino, 2016) .
Obstacles to marketing from research until commercialization of technologies in Brazilian public universities
The fifth and last specific goal of this study was to know the obstacles faced by marketing from the research until the commercialization of technologies in Brazilian public universities. To this end, a list of 19 variables was made, based on the relevant literature (Kaymaz & Eryiğit, 2011; Klein et al., 2010; Nabi & Liñán, 2013; Siegel et al., 2003; Siegel et al., 2004; Veroneze, 2016) . The respondents were asked to indicate their degree of agreement/disagreement with the statements on a five-point scale, with the same range of items as those of the previous ones. The main findings on such obstacles are presented and discussed in the sequence.
The point with the respondents' greater agreement on the obstacles to marketing was "the bureaucracy and the inflexibility of the administrators of the university", with an average of 4.29. This brings to the fore the need to develop practices for the management of intellectual property in universities, which is possibly at an embryonic stage in Brazil (Siegel et al., 2003; Veroneze, 2016 The problem regarding the scarce development of the relationships between universities and companies in Brazil is also evidenced by the high overall average (4.19) received by the "lack of communication between the university and companies. " The "lack of resources aimed at technology transfer from the university" (4.03) is also noteworthy, confirming some studies' reported findings about the TICs' lack of material and human resources and the minimal or non-existent training in business and marketing provided to the TICs' personnel (Hsu et al., 2015; Veroneze, 2016; Weckowska, 2015) .
The "lack of stimulus to entrepreneurship in the academic environment", average (4.02), is an obstacle that can undermine entrepreneurship as a path for the availability of university technologies to the market and society (Payumo et al., 2012) .
The strong discordance (4.00) that the "insufficient benefits to professors/researchers from the university on technology transfer" can contribute to the weakening of commercialization of technologies because professors/researchers are pointed out as key actors in the transfer of technologies (Markman, Gianiodis, Phan, & Balkin, 2005) .
The "legislation (laws, standards, and regulations) creates difficulties for the commercialization of technologies" was the sixth most relevant obstacle (3.96), followed by the "insufficient publicity for mutual possibilities offered by the university and companies" (3.91), which must be objects of attention by Brazilian public universities and legislators.
Finally, it should be emphasized that the respondents' perceptions on the "university distancing itself from society's demands for new technologies" (3.78) show their opposition to the current role expected of universities (Calderon-Martinez & Garcia-Quevedo, 2013; Marozau et al., 2016) . The respondents are also against the most current definitions of marketing and its relationship with the context of academic research for the development of technologies (Levitt, 2004; Sousa et al., 2015; Wirtz et al., 2014) .
This whole scenario demonstrates the large and complex obstacles faced by marketing from the survey until the commercialization of technologies in Brazilian public universities. This situation demands rethinking of management practices and public policies on science and technology in public universities.
Discussion
The goal of understanding the role of marketing, from research until commercialization of technologies in Brazilian public universities, has been reached, according to the perceptions of the survey respondents, composed mostly of professors/researchers with patents. The data obtained has allowed an analysis from the perspective of individuals directly involved in the development of new technologies from academic research. Most of the professors/researchers with patents have neither undertaken research under contract nor consulting work, showing their distance from the market and society.
The EFA has allowed the identification of six factors that contribute to the perception of the fragility of the market approach in Brazilian public universities. An important point lies in providing guidance for technologies, specifically those oriented to the consumer/citizen and the entrepreneur. This demonstrates that the technology/product itself has been the main driver of research, neglecting the needs of the market and society (Baker, 2003; Bodlaj, 2012; Levitt, 2004) . In this sense, the universities need to develop marketing capabilities to enable them to anticipate and act on changes in markets and society. They should do so from a long-term perspective, in an active and relevant way, with the aim of contributing more directly to the economic and technological development in Brazil (Baker, 2003; Mu, 2015; Mu & Di Benedetto, 2011) .
The results indicate the weak and predominantly transactional marketing practices that are used to promote commercialization of the technologies developed in Brazilian public universities, corroborating the imbalance of marketing in the analyzed context. Even the technologies that are already developed have received insufficient or inappropriate attention for marketing purposes.
The obstacles to marketing (from research until commercialization of the technologies highlighted by the respondents) highlight the need for changes in the management of these institutions to align with the new demands imposed on them in current times (Calderon-Martinez & Garcia-Quevedo, 2013; Kaymaz & Eryiğit, 2011; Marozau et al., 2016; Nabi & Liñán, 2013; Siegel et al., 2003) .
To paraphrase Levitt (2004) , the results obtained jointly lead to the conclusion that (limited to the general perception of this sample) in Brazilian public universities, marketing efforts are still considered necessary consequences of the product/technology developed, not the product/technology as a consequence of marketing, as it should be, leading to an evident marketing myopia, from research to commercialization of technologies.
A limitation of this study concerns the sampling by convenience and accessibility to respondents, which makes it non-probabilistic, limiting the extrapolation of the results. The lack of a culture of research geared to the needs, desires, and demands of society and the market may have restricted the academicians' ability to respond to this survey. Additionally, for the sake of the schedule for the development of this study, the data were collected from November 2016 to January 2017, corresponding to the vacation period in public universities. It is believed that if the collection was done at other times, the response rate would have been higher.
It is suggested that new studies be conducted from the marketing perspective, particularly to deepen the knowledge about the professors/researchers who have transferred/licensed technologies and/or have a stake in spinoff/startup university companies. Another suggestion for future research would be to use the theoretical bases of organizational culture to understand more deeply the aspects related to the values, beliefs, habits, assumptions, and traditions in Brazilian public universities and apparently affect the adoption of marketing, from research to commercialization of technologies in Brazilian public universities.
This work's main academic contribution is the implementation of a framework of studies built on a large body of literature, involving marketing, entrepreneurship, and issues concerning technology transfer from universities (Bodlaj, 2010; Bouncken et al., 2016; Coviello et al., 2002; Jeong et al., 2006; Kaymaz & Eryiğit, 2011; Kerr & Patti, 2015; Malvezzi et al., 2014; Matsuno et al., 2014; Mu, 2015; Nabi & Liñán, 2013; Siegel et al., 2003) . With such fragility of marketing, it is suggested that these institutions, especially through the development of physical structures, people, and processes of TICs' management, apply the strategies and concepts already consolidated in marketing, aiming to offer the researchers the knowledge and marketing interaction relevant for their research.
